In this study, the leading activities of Turkish Economy whose changes in their structure of production, value-added and employment are interrelated with the other activities of the economy, are found by using the input-output model which is presented and called as an 'Application of the General Equilibrium Theory' by Leontief. For this purpose; firstly theoretical foundations of the input-output model are examined. After that, 59 activities of the 2002 Input-Output Table of the Turkish Economy are aggregated at 52 sectors and classified into three categories as Ricardo Sectors, High-Technology Sectors and Heckscher-Ohlin Sectors like Dasgupta and Chakraborty did for the Indian Economy in 2005. Then, the leading, key or strong activities of the economy that are more interrelated with other activities are calculated and found by the Static Leontief Model which is used by the Traditional Methods as the techniques to calculate the linkage effects like Chenery-Watanabe and Rasmussen methods to determine the sectors having the highest priority at investment policies according to the Hirschmanian Unbalanced Growth Model. As a result of the interpretation of Leontief Model, using the traditional methods of Chenery-Watanabe and Rasmussen while calculating the linkage effects rather than the hypothesis extraction methods like Strassert's Original Extraction Method, Cella's Extraction Method, Sonis' Pure Linkage Method and Dietzenbacher and Van der Linden's Method or a SAM (Social Accounting Method) model which does not omit the income generating process (distributing income among primary factors and households as a result of production) of a sector, in Turkey, the Heckscher-Ohlin Sectors mostly seen in the manufacturing industry which Kaldor refers as the engine of growth, are stronger than the other sectors.
Introduction and theoretical foundations
The leading model of the General Equilibrium Theory that is simplified by matrix algebra, The Static Leontief Input-Output Model, has been changing by creating new application fields for the last 60 years. In this study, the model which is classically a stage and the main technique of the economic planning and is called by Leontief as an application of the General Equilibrium Theory has been applied to the 2002 domestic input-output table to obtain the interindustrial relations of the Turkish economy.
"The use of interindustry analysis as a tool of development policy arises from the need to co-ordinate investment plans in interrelated sectors of the economy", says, Hollis B. Chenery (1960) who firstly applied the Static Leontief Model for calculating the direct linkage effects with Rasmussen's indirect linkage effects after Leontief. According to Chenery (1960) the use of interindustry analysis for development policy is still in an experimental stage. What is most needed is the accumulation of input-output data over time and the more systematic exploitation of technological information, especially for new types of production. Nicholas Kaldor (1986) , the Neo-Keynesian economist who determined the effect of production of the manufacturing sector on the overall growth of an economy, emphasized that, a stable and permanent economical growth will need the formation of new and complementary products and sectors as a result of the interaction of all the products and sectors of the economy.
Leontief, the creator of the model, thinks like that: "The world economy like the economy of a single country can be visualized as a system of interdependent processes. Each process generates certain outputs and absorbs a specific combination of inputs. Direct interdependence between two processes arises whenever the output of one becomes an input of the other: coal, the output of the coal mining industry, is an input of the electric power generating sector. The chemical industry uses coal not only directly as a raw material but also indirectly in the form of electric power… The state of a particular economic system can be conveniently described in the form of a two-way input-output table showing the flows of goods and services among its different sectors, and to and processes and entities (value-added and final demand) viewed as falling outside the conventional borders of an input-output system. As the scope of the inquiry expands, new rows and columns are added to the table and some of the external in-flows and outflows become internalized…" (Wassily Leontief 1974, 823) .
The general characteristics of the model are given below: 1) Leontief, himself, calls his analyses which combine the different sectors/activities of an economy by input-output tables as 'Walrasian, General and Mutual Dependence'. Leontief Model can be seen as an application of the Walrasian equilibrium model (Leontief 1937) . Walras' approach is purely theoretical and is remote from to-day's economic life. On the other hand, Leontief's approach is based on the empirical Input-Output tables, but theoretically it also is not suitable for real economies (Ezra Davar 2005) . 2) Leontief introduces his analysis as an attempt of The Tableau Economique of the American Economy referring to Quesnay (Almarin Phillips 1955) . 3) Leontief (1937) classifies his model as a general-static one after making the classical discussion of economics, general or partial equilibrium and static or dynamic analysis. A general and static approach of L-Model may bring up the interrelations between the most complicated national activities and the pure local activities of an economy. 4) L-Model is known as a Neo-Walrasian model. Analysis of Leontief is related with the production and supply-side of the economy. However, Walrasian General Equilibrium Model includes also the demand-side of the economy and analyses the both sides of the economic system. In L-Model (Leontief refers his analysis of dynamic systems as L-Model but we also use this term for the static model), the output levels of an economy can be different from the equilibrium and so that the Leontief Model may be general but may not be in equilibrium (William J. Baumol 1958) . Alpha C. Chiang (1986) emphasizes that the correct output levels (not including any supply/demand surplus) will give the technical input and output relations but not the market equilibrium. Leontief (1949a) , also states that his analysis is an empirical equilibrium one (or you wish, general equilibrium one) rather than a theoretical Walrasian analysis. 5) The square Input-Output Table which Leontief used firstly for the American Economy indicates that the nominal value of the output of an activity can be easily changed into the input of another activity (Leontief 1949b ). 6) Leontief (1949b) stated that, there is a clear-cut relationship between the total output of a given industry and the total input it absorbs of commodities and services from other industries. This is the relationship that Walras describes in terms of his production function, his coefficients of production with each coefficient describing the amount of any particular input necessary to produce one unit of the final output. The ratio between the input of a particular good in a given industry divided by the total output of that industry, in other words, it is input per unit of output. According to Leontief (1967) , a comparison of the structural properties of two economies-or of the structural characteristics of the same economy at two different points of time-can be reduced to a comparison of two A (input coefficient matrices) matrices. Se-Hark Park (1994) also uses a ratio be-tween ij a (input coefficient) and ∑ ij a (the column sum of an input coefficient matrix) which is known as the dependency ratio that measures the degree of importance of an input to the total inputs required by the production of an output, to compare two sectors (like manufacturing and services) of an economy at a point of time rather than comparing two economies. 7) To compute the input requirements of an industry for a prescribed output, one would only have to know its 'input coefficient', that is, the constant quantities of each of the various inputs absorbed per unit of its final product. With a given set of input coefficients describing the internal structures of all the productive sectors of the economy and a known bill of final demand, a complete input-output table of the economy can be reconstructed from the bottom up, through solution of a system of simultaneous linear equations (Leontief 1952). 8) L-Model, which provides a planning model for production and investment policies or a detailed calculation system of national accounts, has two basic hypotheses. A) Industries produce only one kind of homogeneous goods but mostly a bunch of many kinds of goods may be aggregated in an industry. B) The input levels of all the production processes of an economy that has a linear-homogeneous production function are at constant rates and those rates can only be changed due to an increase at the level of the output. After 1941, when Leontief introduced the first I-O tables for the American economy, the input-output analysis became an indispensable means for studying numerous views on mutual interwinements of sectors of the economy. Consequently, the input-output tables began to be used quite early by Poul N. Rasmussen (1958) and Chenery and Tsunehiko Watanabe (1958) for establishing the linkages between sectors of the economy. These linkages were studied on the side of inputs (the side of supply) to individual sectors (backward linkages) as well as on the side of outputs (the side of sales) of an individual sector to other sectors (forward linkages) (Lovrenc Pfajfar and Alena Lotric Dolinar 2000) . Besides these traditional methods of linkage effects calculation, HEM and SAM models were improved. Hypothesis Extraction Methods (HEM) are those to elicit the economic role of a sector, or a cluster of sectors and a Social Accounting Matrix (SAM) method measures the income generating process of a sector by making the missing income links explicit while measuring the production process, to elucidate the sector's true economic impact (Alejandro M. Cardenete and Ferran Sancho 2006) . L-Model with all those characteristics may be reduced to an analysis of a simultaneous linear equation system by using matrix algebra (in dynamic LModel simultaneous differential linear equation systems are used) but this complicated matrix algebra may surpass the economical structure of the system.
Leontief Model stated in this paper is about static analysis. Leontief (1961) 
Methodology
The main discovery of the Leontief model is the Inverse Leontief Matrix. Many applications of the Inverse Leontief Matrix like Rasmussen and Ghosh models were used mostly for planning and to determine the backward and forward linkage effects' coefficients. These coefficients can make it easy to find the sectors of an economy that have the highest priority at investment according to Hirschmanian Unbalanced Growth Model in which Albert O. Hirschman (1988) rejects balanced growth rates at all the activities of an economic system and offers an investment priority for some industries those have bigger backward and forward linkage effects' coefficients especially in the developing countries rather than a balanced Harrod-Domar growth model which guarantees an amount of investment at a point of equality of the 'production capacity' and the 'production quantity'.
The inverse Leontief Matrix, the hardcore of the model, that can be easily shown by the geometrical series, has the same mathematical background with the Keynesian Multiplier Model and proves the transformation of the dynamic effects to static effects by the time * . While the multiplier analysis determines the last effect which is created by an economic activity, the input-output analysis is a more complicated model that brings out the intersectoral input-output relations. If we use a small simple model of an Input-Output Table, for example a three sector model, it will be easy to understand this complicated analysis. At the rows of Table 1; x 11 , x 12 and x 13 indicates the inputs which the first sector gives to the first, second and third sector respectively. W 1 is the intermediate demand, C 1 is the consumption, I 1 is the investment and E 1 is the export of the first sector. Y 1 is the total of C 1 , I 1 and E 1 , and indicates the final demand and AD 1 is the total of W 1 and Y 1 and indicates the aggregate demand. At the columns of Table 1 ; x 11 , x 21 and x 31 indicates the inputs which the first sector takes from the first sector, second sector and third sector respectively. U 1 is the intermediate input, L 1 is the labour factor payments, M 1 is the import, V 1 is the value-added, X 1 is the total supply or output and AS 1 is the aggregate supply of the first sector.
Intermediate demand (W):
Intermediate Demand Column Vector (W) = Input Coefficient Matrix (A)* Total Supply/Output Column Vector (X) (The core of the L-model is the input coefficients like the fabrication coefficients of Walras). (By summarizing the columns of A matrix, we can obtain the coefficients of the direct backward linkage effects according to Chenery and Watanabe (1958) Method which is based on a direct input or output coefficient matrix and measures only the first round of effects generated by the inter-relations between sectors and which neglects the indirect effects).
Output/Supply Column Vector: X = (By summarizing the columns of Inverse Leontief Matrix, we can obtain the coefficients of the backward linkage effects according to Rasmussen (1958) and Augmented Rasmussen Methods those reflect the effects of an increase in the final demand of one sector on overall output and by summarizing the rows of Inverse Leontief Matrix we can obtain the coefficients of the forward linkage effects according to the Rasmussen Method which measures the magnitude of output increase in one sector, if the final demands in each sector were to increase by one unit).
Intermediate input (U):
Intermediate (By summarizing the rows of B matrix, we can obtain the coefficients of the direct forward linkage effects according to Chenery-Watanabe Method).
Total Use/Demand Row Vector: 
We can extract the Output Coefficient Matrix from Unit Matrix. While the sum of the column of the matrix of multipliers (the inverse matrix of inputs) represent the power of the sectoral backward linkage, that is called as the sum of the index of the power of dispersion of the sector; the index of the sensitivity of dispersion of the sector will be determined as the sum of the row of the inverse matrix of outputs (Pfajfar and Dolinar 2000) . This is the main practical difference between Leontief's and Ghosh's models as mentioned by Davar (also determines the theoretical differences between two models and shows that the two models can not be equivalent) who specialized on Walras, Leontief and Ghosh or on the General Equilibrium Theory that is complemented by the input-output system. According to Davar (2005) , one of the main reasons for preferring Leontief's or Ghosh's model, is the problem of the stability of direct input coefficients and direct allocation coefficients which Ambika Ghosh (1958) firstly called as 'supply coefficients' (instead of allocation coefficients) and almost all post-Ghosh economists (like Augustinovicz, Dietzenbacher, Oosterhaven) used the alternative title 'output coefficients' or alternatively 'distribution coefficients'.
We will calculate both of the forward linkage effects while one method utilizes the inverse matrix of inputs (Rasmussen method) and the other utilizes the inverse matrix of outputs that we called as the Augmented Rasmussen method.
An application of the static Leontief model
Before the calculations of the linkage effects, 2002 Input-Output Table of Turkey and Aggregated Input-Output Table will be given below: Table 4 ) from the aggregation table by aggregating the 6th (mining of uranium and thorium ores) and 7th (mining of metal ores) sectors, 32nd (electricity, gas, steam and hot water supply) and 33rd (collection, purification and distribution of water) sectors, 36th (wholesale trade and commission trade, except of motor vehicles and motorcycles) and 37th (retail trade, except of motor vehicles and motorcycles; repair of personal and household goods) sectors and 55th (sewage and refuse disposal, sanitation and similar activities), 56th (activities of membership organization n.e.c.), 57th (recreational, cultural and sporting activities), 58th (other service activities) and 59th (private households with employed persons) sectors of the 2002 Input-Output Table so that we can abstain from a round-off error with invalid input/output coefficients which John M. Ryan (1953) emphasized, if the sector number is smaller than 50 after an aggregation. We aim to study the structure of the Turkish Economy using the classification of sectors due to the intensity of the factors in production which Dasgupta and Chakraborty (2005) applied to the Indian Economy by using the 1993 Input-Output Table of India. Dasgupta and Chakraborty (2005) emphasized that all economic activities can be classified into three broad categories as 'natural resource intensive Ricardo Sec-tors (R)', 'high-technology intensive High-Technology Sectors (H-T)' and 'capitallabour intensive Heckscher-Ohlin Sectors (H-O)'. Ricardo Sectors are those which use natural resources intensively in their production process. Production of agricultural crops, manufacture of textiles, manufacture of food products and beverages, manufacture of pulp, paper and paper products etc. are basically natural resource intensive and therefore treated as Ricardo Sectors. High-Technology Sectors require higher proportion of research and development. This category contains most of the technologyusing manufacturing sectors like manufacture of chemicals and chemical product, manufacture of electrical machinery, manufacture of radio, television and communication equipment, manufacture of motor vehicles, education sector, health and social work sector. Heckscher-Ohlin Sectors use relatively standardized production technologies and this category contains the sectors which are either capital and labour intensive like publishing, printing and reproduction of recorded media, manufacture of basic metals, electricity, gas, steam and hot water supply, construction, wholesale trade and commission trade, hotels and restaurants, land, water and air transport, financial intermediation, insurance and pension finding etc. (Categories of all the 52 sectors of Table 4 can be observed by the S and C columns of the Table 5 and Table 6 ).
After the categorization of the sectors, we can weight and indice the calculated backward and forward linkage effects' coefficients. Prem S. Laumas (1976) offers to calculate the weighted linkage effects' coefficients by taking the share of each sector in the final demand column for determining the backward linkage effect and by taking the share of each sector in the intermediate input row for determining the forward linkage effect (Bernadette Andreosso-O'Callaghan and Gouqiang Yue 2007). According to Mohammed F. Khayum (1995) , a conceptual problem surrounding the use of linkage indexes to identify the critical sectors is that the magnitudes may be increasing due to a weighting problem. The basic argument is that the various linkage indexes are inadequate measures of the importance of individual sectors since they assume equal weights for all sectors of the economy. Khayum emphasizes that those weighted-indexed linkage effects are useful because they allows for a proper comparison of the overall backward or forward stimulus experienced by an economy over time since the backward and forward linkage effects' coefficients' indexes are weighted according to the relative importance of each sector in the economy (Khayum 1995) .
The backward linkage effects' coefficients' indexes' formulas calculated according to Rasmussen These tables will give us the highest backward linkage effect owner sectors of the Turkish economy which can stimulate the production of other sectors by using their intermediate inputs and also can provide higher domestic production of these intermediate inputs. We can also see the highest forward linkage effect owner sectors of the Turkish economy; those can provide an increase in the production of the sectors which use the products of a high forward linkage effect owner sector, as intermediate products. Therefore, it is said that capital, relatively the meager factor of an economy may be allocated into those strong sectors having higher backward and forward linkage effects, according to Hirschmanian Unbalanced Growth Model which may be a useful model for an economist-planner who lives in underdeveloped areas.
According to Table 5 which concludes the weighted-indexed backward and forward linkage effects' coefficients, we can not observe the difference between the average of the both backward and forward linkage effects especially by Rasmussen and by Augmented Rasmussen methods which use the Inverse Leontief/Ghosh Matrices, because weighted-indexed coefficients of the backward and forward linkage effects are nearly the same for many sectors and according to these two methods no weak sector occurs in the economy. Weightedindexed coefficients of Table 5 have 16 strong sectors according to both of the Chenery-Watanabe method and Augmented Rasmussen method and 18 strong sectors according to Rasmussen method. Some of these sectors are 34 (wholesale trade and commission trade; retail trade and repair of personal and household goods except of motor vehicles and motorcycles), 1 (agriculture, hunting and related service activities), 8 (manufacture of food products and beverages), 36 (land transport; transport via pipelines), 32 (construction), 10 (manufacture of textiles), 41 (financial intermediation, except insurance and pension funding), 44 (real estate activities), 11 (manufacture of wearing apparel; dressing and dyeing of fur), 48 (other business activities), 31 (electricity, gas, steam and hot water supply; collection, purification and distribution of water) and 39 (supporting and auxiliary transport activities; activities of travel agencies). We see from the table that sectors like agriculture, hunting and related service activities, manufacture of food products, wholesale trade and commission trade, manufacture of textiles, supporting and auxiliary transport activities; activities of travel agencies, construction and financial intermediation, except insurance and pension funding which occur from a combination of too many activities, have great backward and forward effects.
An observation from Table 6 (indexed and unweighted) seems more logical because there occur differences between the sectors and a classification of integration can be made in terms of the sectors of the economy. We see that 24 strong sectors occur by the calculation of Chenery-Watanabe method, 16 by Rasmussen and 21 by Augmented Rasmussen method on Table 6 .
We can also put in order the sectors which have backward and forward linkage effects from the biggest to the smallest according to the unweighted and indexed linkage effects of Table 6 shown on Table 7, Table 8 and Table 9 and obtain the strong sectors of the Turkish Economy clearly. Table 6 by the authors. Source: Prepared from Table 7 and Table 8 by the authors.
Conclusion
In an economy, a sector which has coefficients of high backward and high forward linkage effects calculated according to some methods after Leontief's Inverse Matrix, are determined as the key or leading or locomotive or strong sector that has great effects on both sides, through purchases from other sectors and through sales to other sectors. Therefore, a policy maker may focus on recoveries of the activities of this strong sector whose expansion would lead to a general increase in all of the economic activities, or at least most activities. In this paper, those strong sectors of the Turkish economy are investigated by using the calculations of 2002 Input-Output data. We can see from Table 9 which is the summary of Table 5, Table 6 , Table 7 and Table 8; number 14, 17, 18, 19, 20, 31 and 39 sectors have backward and forward linkage effects greater than 1 according to the all 3 traditional methods, number 6, 13, 14, 15, 17, 18, 19, 20, 21, 30, 31, 39, 43 and 47 sectors have backward and forward linkage effects greater than 1 according to the Chenery-Watanabe and Augmented Rasmussen methods (only 10 is different) and the number 10 sector has backward and forward lin-kage
